The ovarian phenotype of the aromatase knockout (ArKO) mouse.
Targeted disruption of exon 9 of the cyp19 gene gives rise to a non-functional aromatase enzyme incapable of converting androgens to oestrogens. The aromatase knockout (ArKO) mouse is, thus, characterised by a dysfunctional pituitary-gonadal axis, which manifests in non-detectable levels of oestrogen in serum. These mice also exhibit elevated levels of circulating gonadotrophins (luteinising hormone (LH) and follicle stimulating hormone (FSH)) and testosterone. The ArKO mouse is infertile due to folliculogenic disruption and a failure to ovulate. The age-dependent ovarian phenotype revealed a block in follicular development at the antral stage and a complete absence of corpora lutea. By 21-23 weeks of age haemorrhagic cystic follicles were present and by 1 year there were abnormal follicles, an absence of secondary and antral follicles and atretic primary follicles. Interstitial tissue remodelling was extensive and exemplified by an increase in collagen deposition and an influx of macrophages, coincident with the loss of follicles. In mice, maintained on a soy-free and, thus, phytoestrogen-free diet, the ovarian phenotype was accelerated and exacerbated. In conclusion, the ovarian phenotype of the ArKO mouse can be attributed to the altered hormonal environment brought about by the absence of aromatase and the failure of androgens to be converted to oestrogens in the presence of elevated gonadotropins.